Biosynthesis of antibiotics
is often regulated by carbon catabolites, nitrogen catabolites, phosphates and other metabolites1,2). Recent advances revealed the biochemical bases of the carbon catabolite regulation3.4) and the phosphate regulation5,6).
High production of antibiotics has generally been achieved by cultivating the producing organisms in media containing slowly utilized carbon and/or nitrogen sources or under conditions which allow a slow supply of these nutrients1). Although several papers suggested nitrogen catabolite regulation in the biosynthesis of antibiotics1, 2), the importance and the methods for its relief have not been discussed in relation to antibiotic production. Recently, it was reported7) that microbial conversion of glycine to L-serine was stimulated by magnesium phosphate (MgP), and the relevance of the stimulation to the nitrogen catabolite regulation was postulated, based upon the fact that the ammonium ion concentration in the culture broth was depressed in the presence of MgP.
In view of this observation it was of interest to examine if MgP might exert a similar effect on the production of antibiotics. The compositions of these media are given in the footnote of Table 1 . Antibiotic titer was estimated by conventional paper disc method using The antibiotic titers were assayed daily.
As summarized in Table 1 , the production of the three macrolide antibiotics was enhanced 2-to 100-fold in the presence of MgP or related substances. The extent of stimulation depended on the basal media, the microorganisms used and the compounds added. The major component of the antibiotics (leucomycin, A3, spiramycin II (and III) and tylosin) remained the same in the presence or in the absence of the additions as analyzed by thin-layer chromatography described in the previous papers9-11) The increase in mycelial growth was also notable especially in chemically defined media: it nearly doubled in the presence of MgP for leucomycin production; on the other hand, the increase in the antibiotic titers was always more than 2-fold, suggesting a net increase of the antibiotic formation.
In the leucomycin fermentation, the ammonium ion concentration of the supernatant of the MgP-supplemented culture was lowered in both chemically defined8) and complex media, whereas the sediments contained considerable amounts of ammonia.
In separate experiments, high concentrations of ammonium ions were found to inhibit the leucomycin production, while pH control of the culture medium slightly increased the leucomycin titers. From these results, it is supposed that a limited supply of ammonium ions caused by MgP led to the high production of leucomycin as well as spiramycin and tylosin. In support of this view ammonium magnesium phosphate (NH4MgPO4 6H2O, an insoluble nitrogen source) also gave rise to an elevation of the production of these antibiotics (Table 1) .
